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ABSTRACT : PROBLEM TO BE SOLVED: To obtain a hydrophilic porous fluorine fiber sheet that is 
composed of a porous fluorine fiber sheet subjected to plasma treatment and then graft 
polymerization with a vinyl-based monomer having a sulfonic group, and useful as filter 
elements without discoloration and strength reduction. 



SOLUTION: This hydrophilic porous fluorine fiber sheet is obtained by plasma-treating the 
surfaces of a porous fluorine fiber sheet 3 composed of tetrafluoroethylene resin or the 
like, and graft-polymerizing the resin with a vinyl-based monomer having a sulfonic group 
such as vinyl sulfonic group or vinylbenzene sulfonic group. 
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PROBLEM TO BE SOLVED: To obtain a 
hydrophilic porous fluorine fiber sheet that is 
composed of a porous fluorine fiber sheet 
subjected to plasma treatment and then graft 
polymerization with a vinyl-based monomer 
having a sulfonic group, and useful as filter 
elements without discoloration and strength 
reduction. SOLUTION: This hydrophilic porous 
fluorine fiber sheet is obtained by plasma- 
treating the surfaces of a porous fluorine fiber 
sheet 3 composed of tetrafluoroethylene resin 
or the like, and graft-polymerizing the resin 
with a vinyl-based monomer having a sulfonic 
group such as vinyl sulfonic group or 
vinylbenzene sulfonic group. 
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* NOTICES * 



JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The hydrophilic porosity fluorine fiber sheet characterized by the vinyl system monomer 
which has a sulfonic group on the front face of the porosity fluorine fiber sheet which performed 
plasma treatment coming to carry out graft polymerization. 

[Claim 2] The manufacture approach of the hydrophilic porosity fluorine fiber sheet characterized by 
carrying out the graft polymerization of the vinyl system monomer which has a sulfonic group after 
performing plasma treatment to the front face of a porosity fluorine fiber sheet. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to a hydrophilic porosity fluorine fiber sheet useful as 
the various filter members and diffusion plate with which thermal resistance, chemical resistance, 
and dipping nature are demanded, an ion-exchange filter, the separator for cells, a catalyst, catalyst 
support, etc., and its manufacture approach. 
[0002] 

[Description of the Prior Art] Porosity fluorine fiber sheets, such as textile fabrics and a nonwoven 
fabric, are excellent in thermal resistance or chemical resistance, and since it is chemically stable, 
they are used for the application [ lower / exposure / of strong acid, a strong base and ultraviolet 
rays, or a radiation /, or oxidation reduction ambient atmosphere ] which is a filter member etc. 
under a severe condition chemically. However, since the front face is hydrophobicity, the 
conventional porosity fluorine fiber sheet has very low compatibility with water. Therefore, when 
wettability with water was dramatically bad and used it as a filter, there was a trouble that the 
dipping nature of a water solution was remarkable and it was bad. The hydrophilic grant to a porosity 
fluorine fiber sheet was difficult to carry out hydrophilization processing of the fluorine system 
macromolecule in the art by which the fluorine system macromolecule which constitutes a sheet is 
generally used for hydrophilization processing of a macromolecule since it is chemical very stable. 
On the other hand as the surface treatment approach of a fluorine system macromolecule, there is 
an approach using the liquid ammonia solution of metallic sodium, the complex compound solution 
which added and adjusted metallic sodium to the tetrahydrofuran solution of naphthalene, and the 
processing agent was also marketed. However, since these processing agents are powerful drugs, 
they are inferior to handling nature, and need waste fluid processing after processing. Furthermore, 
the treatment effect had a trouble of lowering of black change and a macromolecule on the strength 
for the front face of a fluorine system macromolecule. 
[0003] 

[Problem(s) to be Solved by the Invention] The object of this invention is with said conventional 
technique to offer the porosity fluorine sheet with which the impossible hydrophilic property was 
given, and its manufacture approach. 
[0004] 

[Means for Solving the Problem] It is what was made as a result of studying wholeheartedly the 
hydrophilization art which this invention solves the trouble of the commercial modifier of the above- 
mentioned fluorine system macromolecule, and does not cause lowering of a porosity fluorine fiber 
sheet on the strength, but can give a good hydrophilic property. By carrying out the polymerization 
of the vinyl system monomer which has a sulfonic group at least to the polymerization initiation 
section, after performing plasma treatment to a porosity fluorine fiber sheet and introducing at least 
the polymerization initiation section into the front face It found out that a good hydrophilic property 
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could be given, without causing black change and lowering on the strength of a porosity fluorine fiber 
sheet. That is, it is the hydrophilic porosity fluorine fiber sheet characterized by the vinyl system 
monomer which has a sulfonic group on the front face of the porosity fluorine fiber sheet which 
performed plasma treatment coming to carry out the graft polymerization of the hydrophilic porosity 
fluorine fiber sheet of this invention, and the manufacture approach is the manufacture approach of 
the hydrophilic porosity fluorine fiber sheet characterized by to carry out the graft polymerization of 
the vinyl system monomer which has a sulfonic group, after performing plasma treatment to the 
front face of a porosity fluorine fiber sheet. 

[0005] The hydrophilic porosity fluorine fiber sheet and the manufacture approach of this invention 
are explained in full detail. The porosity fluorine fiber sheet which constitutes this invention 
Tetrafluoroethylene resin, the tetrafluoroethylene perfluoro alkoxy ethylene copolymer resin, 
Tetrafluoroethylene and the 6 fluoride [ propylene ] copolymer resin, the tetrafluoroethylene 
ethylene copolymer resin, Polyvinylidene fluoride resin, 3 fluoride-salt-ized ethylene resin, the 3 
fluoride-salt-ized ethylene ethylene copolymer resin, It consists of the textile fabrics or the 
nonwoven fabric of a fluorine system macromolecule which consists of kinds, such as 
tetrafluoroethylene-perfluoro dimethyl JIOKI SOL copolymer resin and polyvinyl fluoride, or two 
sorts or more, and what has good permeability is used. At least the polymerization initiation section 
is introduced into this porosity fluorine fiber sheet by performing plasma treatment with the 
following means beforehand. And the vinyl system monomer which has a sulfonic group comes to 
carry out graft polymerization at least to the polymerization initiation section. As a vinyl system 
monomer containing this sulfonic group, a vinyl sulfonic acid and its salt, a vinylbenzene sulfonic 
acid, its salt, etc. are mentioned. Moreover, if the vinyl fluorosulfonic acid which replaced a part or 
all of a hydrogen atom of these vinyl system monomer by the fluorine atom is used, chemical 
stability will improve further. 

[0006] In manufacture of a porosity fluorine fiber sheet in which the vinyl system polymer which has 
the sulfonic group of this invention comes to carry out a graft, it is installation like the 
polymerization initiation section to (1) porosity fluorine fiber sheet front face. 
(2) The polymerization of the vinyl system monomer in a porosity fluorine fiber sheet front face. 
****** is performed. Plasma treatment is carried out to installation like the polymerization initiation 
section in the front face of a porosity fluorine fiber sheet in which a vinyl system monomer and a 
reaction are possible. It can be used for the equipment used for plasma treatment, without limiting 
DC power supply, the power source of commercial frequency, the equipment that used microwave, 
or especially the equipment of an internal electrode method or an external electrode method. 
Moreover, the gas of non-polymerization nature, such as rare gas, such as helium and an argon, air, 
oxygen, nitrogen, and hydrogen, can be mixed in the plasma treatment gas used for plasma 
treatment, and a kind or two sorts or more can be used for it. A radical kind generates on the front 
face of a porosity fluorine fiber sheet by said plasma treatment, the pel oxide which this radical kind 
reacts with the oxygen in direct or atmospheric air, and produces reacts with the vinyl system 
monomer described below as a polymerization start point, and a polymerization advances. 
[0007] The polymerization of the vinyl system monomer which has a sulfonic group is immersed in 
the vinyl system monomer which has a sulfonic group, or its solution, and carries out the 
polymerization of the porosity fluorine fiber sheet which carried out [ above-mentioned ] plasma 
treatment at suitable temperature. Moreover, as a solvent used for the solution of the vinyl system 
monomer which has a sulfonic group, if this monomer may be dissolved, it can use without a limit, 
for example, water, alcohols, and ketones will be used especially suitably. 
[0008] Hereafter, this invention is explained based on an example. 

The example 120cmx20cm porosity fluorine fiber sheet (TOMY fine lek R-250, nonwoven fabric 
made from : tetrafluoroethylene by Tomoegawa Paper Co., Ltd.) was applied to the internal 
electrode mold parallel plate plasma treatment equipment of drawing 1 , and plasma treatment of the 
front face of this sheet was carried out. The processing conditions in that case performed raw gas 
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in argon gas, frequency [ of 13.56MHz ], output 10W, system internal pressure [ of 13.3Pa ], and 
processing-time 10 seconds. After exposing said porosity fluorine fiber sheet which carried out 
plasma treatment for 1 minute into atmospheric air, it was immersed in 100g of 10-% of the weight 
solutions of sodium vinylsulfonate, and polymerization was carried out at the temperature of 70 
degrees C for 48 hours. Then, after the methanol washed, it was made to dry at the temperature of 
50 degrees C for 12 hours, and the hydrophilic porosity fluorine fiber sheet of this invention was 
obtained. 

[0009] Except using a vinylbenzene sulfonic-acid potassium for the vinyl system monomer which 
has example 2 sulfonic group, the same actuation as an example 1 was performed, and the 
hydrophilic porosity fluorine fiber sheet of this invention was obtained. 

[0010] Without carrying out the graft polymerization by the vinyl system monomer which has plasma 
treatment and a sulfonic group to the porosity fluorine fiber sheet used in the example of 
comparison 1 example 1, using the commercial fluorine system giant-molecule modifier (trade name: 
fluoro dirty, NIPPON PILLAR PACKING CO., LTD. make), surface treatment was carried out and the 
hydrophilization porosity fluorine fiber sheet for a comparison was obtained. 

[001 1] The unsettled porosity fluorine fiber sheet for a comparison which does not perform the graft 
polymerization of the vinyl system monomer which has plasma treatment and a sulfonic group for 
the porosity fluorine fiber sheet used in the example of comparison 2 example 1 was obtained. 
[0012] The porosity fluorine fiber sheet for a comparison was obtained like the example 1 except 
10% water solution of sodium vinylsulfonate not performing a polymerization for the porosity fluorine 
fiber sheet used in the example of comparison 3 example 1. 

[0013] The porosity fluorine fiber sheet for a comparison was obtained like the example 1 except 
not performing plasma treatment for the porosity fluorine fiber sheet used in the example of 
comparison 4 example 1. 

[0014] The following item was examined about the porosity fluorine fiber sheet obtained in said 

example and the example of a comparison, and the result was shown in a table 1. 

[0015] (1) Wettability test method : hang vertically the test piece of 25mm width of face, contact a 

soffit in water, and measure the height of the oil level which went up in 3 minutes. 

[0016] (2) Tensile strength trial : JIS It was based on P81 13. 

[001 7] (3) The color tone of a porosity fluorine fiber sheet was judged visually. 

[0018] 

[A table 1] 
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[0019] While examples 1 and 2 were excellent in the wettability which is the scale of a hydrophilic 
property, lowering of tensile strength and change of a color tone were not accepted so that clearly 
from the test result of a table 1 . On the other hand, although wettability of the example 1 of a 
comparison improved, tensile strength fell and the color tone changed from white to black. 
Moreover, although the example 3 of a comparison had wettability slightly, it was checked that the 
examples 2 and 4 of a comparison do not have wettability. 
[0020] 

[Effect of the Invention] this invention — change of the color tone of a porosity fluorine fiber sheet 
— and — ** — the effectiveness which can give a good hydrophilic property to a sheet is done so, 
without causing lowering on the strength. 



[Translation done.] 
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JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
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2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] Drawing 1 is the sectional view of internal electrode mold parallel plate plasma 
treatment equipment. 
[Description of Notations] 

1 Bell Jar 

2 Electrode 

3 Sample 

4 RF Generator 

5 Raw Gas Supply Way 

6 Electrode Stanchion 

7 Exhaust Port 
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DRAWINGS 



[Drawing 1] 
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